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1 

MANCHON TUBULAIRE GONFLABLE POUR 
TUBER OU OBTURER UN PUITS OU UNE CANALISATION 

La prlsente invention concerne un manchon tubulaire gonflablc, ct 
radialcracnt deform able, servant au tubage ou 5 V obturation d'un puils ou d'une 
canalisation. 

Pour le tubage d'un puits de forage p£trolier, ainsi que pour des applica- 
tions similaires. il a d6ja €t€ propose des prtformes tubulaires souples, durcissables in 
situ ; elles sont destin6es a fitre raises en place a Tdtat radialemeni repffc ou non expanse 
* dans lequel etles possfcdent un encombrement radial faible - puis Stre d6p\l6cs et/ou 
expanses radialement par application d'une pression int^rieure, avant d'etre durcies in 
situ, notamment par polymerisation. 

Des preform es de ce type sont ddcriles par exemple dans les documents 
WO-91/18180, WO-94/21887et WO-94/25655. 

Sous ia d6signation "radialement ddformablc" on designer* des manchons 
pouvant t\rc radialement d^ployds soit par simple depliement (corame c'est le cas pour la 
prfforme decrite dans le WO-91/18180 notamment). soit qui peuvent etrc simplement 
15 expanses radialement (sans depliement). par accroissement de leur diamfctre sous Teffet 
d'une pression interne, soit qui peuvent €trc successivement deplies puis mis en 
expansion (com me e'est le cas pour la matrice et la prfforme du document WO-94/25655 
notamment). 

L'invenuon a €16 con^ue pour un manchon servant d'outil a dilater une 
20 priforme, cet outil etant du m6me type general que Touti! de dilatation de la prtforme 
- appeie matrice - decrit dans le WO-94/25655 deja cite ; cette matrice est initialement 
solidaire de la prdforme. a I'interieur de laquelle elle est montfe. Aprts gonflage de 
rensemble matrice/prtforme, et solidification de la preforme, la matrice est arrachee. 

Toutefois, Tinvention s'applique egalemcnt a des manchons servant 
25 d'ouuls d'obturation de la paroi d'un puits, pour empecher des fuites de fluide, cet outil 
etant designe couramment dans la profession sous le nom anglais de "packer". 

Dans un mode de realisation possible, le manchon tubulaire objet de 
Tinvention peut 6galement consister dans la preforme elle-mfcrae. 

Lore de Topdration de deformation radialc (par depliement et/ou expan- 
30 sion) d'un tel manchon a rinterieur d'un puits ou d'une canalisation, il y a un risque, si 
Texpansion de la preforme est non contrdtee, de formation de poches de liquide qui se 
trouve enfermees entrc le manchon et la paroi du puits ou de la canalisation. En effet, 
dans les applications de forage p&rolier ou analogues, il est courant que le puits ou la 
canalisation soit remplie d'eau, de boue, ou d'un autre liquide. 
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On comprcnd aisemcnt que ceci pose un probleme, car le manchon ou la 
preforme qui I 'entoure ne peuvent s'appliquer cocrectement contre la paroi du puits ou dc 
la canalisation, et le tubage obtenu n'est pas parfaiiement cylindrique et n'est pas bien 
ancrc. 

Pour des membranes gonflaWes equipant des ouiils obturateurs ("packer") 
on a lente* de pallier cette difficult** en faisant varier la composition du materiau consiituiif 
de la membrane - ou manchon - (k base de caoutchouc synth&ique) d'une extremite* k 
r autre, de telle maniere que sa resistance k 1'expansion radiale varie progressivement. 
Ainsi, lorsqu'on introduit dans I'outii un fluide sous pression, la membrane se dilate 
progressivement d'une extremite* k Pautre de I'outil, ce qui pennet de chasser regultere- 
ment ie liquide emprisonne* entre la membrane et le puits ou la canalisation, au fur et k 
mesure de I 'operation, vers rextremite* dont la resistance k 1 'expansion est la plus forte, 
extremite* ofc 1 'expansion va se faire en dernier. 

Si, dans son principe, cette technique donne satisfaction, elle est dedicate et 
15 coQteuse k mettne en oeuvre, du fait que la composition du materiau constituiif du 
manchon n'est pas la mcme sur rensemble du produit La variation de cette composition 
est difficile k maTtriser et, surtout, n'est pas applicable k des manchons de grande 
longueur. 

C'est pourquoi, la presente invention a pour objectif de proposer un 
manchon du genre qui vient d'etre mentionne\ destine* k servir au tubage d'un puits ou 
d'une canalisation, notamment pour des applications pCtrolieres, ce manchon ayant une 
structure telle que son expansion se fasse e~galement de maniere progressive d'une 
extremit* k 1 'autre, ceci de facon parfaitement maitrisee. independararaent de sa longueur. 

Ce resultat est atteint, confonnement k I'invention, grlce au fait que la 
paroi du manchon est munie d'une sene de bagues de contention frangibles identiques, et 
decalees axialement les unes par rapport aux autres, et aptes k se rompre les unes apres 
les autres suivant la direction longitudinale du manchon lorsqu'il est gonfl6 par un fluide 
interne sous pression. 

Par ailleurs, selon un certain nombre de caracteYistiques avantageuses, non 
30 limitativesderinvention: 

- les bagues sont rtgulierement espace*es les unes des autres, d'un 
ecartement constant ; 

- le manchon presente un troncon depourvu de bague ; 

- le manchon presente un troncon qui est muni de bagues dont le seuil dc 
35 rupture est sensiblement plus faible que celui des autres bagues ; 

- le troncon depourvu de bague ou muni de bagues k seuil de rupture plus 
faible, est une zone d'extremitf du manchon ; 
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- le tron9on d6pourvu de bague, ou muni dc bagues a scuil de rupture plus 
faible. est une zone m6diane du manchon ; 

- les bagues sont toriques ; 

- les bagues sont noy6es a rinteneur de la paroi du manchon ; 

5 - le manchon est form* dans un matfriau dastomere synth6tique ; 

• le manchon constitue un outil servant a dilater une preTorme souple et 
radialement dtformable, durcissable in situ pour former le tubage du puits ou de la 
canalisation ; 

- ce manchon est solidaire initialement de la preTorme et qu'il est extractiWe 
10 en fin d 'operation. 

" ,c manchon constitue un outil d'obturation du puits ou de la canalisation 

("packer"); 

- le manchon constitue la preTorme souple et radialement deTonnable, 
durcissable insitu pour former eile-meme le tubage du puits ou de la canalisation, apres 

15 solidification. 

D'autres caractenstiques ct avantages de Invention apparattront de la 
description et des dessins annexes qui en representem, a simple titre d'exemple, des 
modes de re*al isation non li mitatifs. 

Sur ces dessins : 

20 * la fl 8 ure * est une vue en coupe longitudinale d'un ensemble consutu* 

par un manchon lubulaire gonflable conforme a Finvention, log* a rinteneur d'une 
preTorme souple et durcissable in situ ; 

" ,cs n F ures 2 et 3 sont des vues en coupe transversale de la preTorme de la 
figure 1, respectivement avant et apres extension radiale ; 
25 - les figures 4 ft 8 sont des vues schematiques iltustrant differentes Stapes 

du tubage d'un puits a I 'aide de 1 •ensemble represent* aux figures 1 et 2 ; 

- les figures 9 et 10 representem schematiquement des variantes du 
manchon de la figure 1 (sans la preTorrae assotife). 

A la figure 1 on a represent*, et d6signe* sous la reference 1, un outil 
30 servant * la dilatation d'une preTorrae souple, durcissable insitu - h t'inreneur d'un puits 
ou d'une canalisation - par polymerisation. 

Cet outil 1 - ou matrice - consiste en un manchon tubulairc cylindrique, de 
forme generate allong6e, dont la paroi cylindrique est reT6rencee 10. Le manchon est 
obturd a ces deux cxtremites par des cloisons transversales 11, 12, dont Pun - en 
35 Toccurrence la cioison 1 1 - est traverse, de maniere Ctanche, par un embout 4 destine* a 
etre raccord6 sur un conduit 40 seivant a introdtrire un fluide sous pression. par exemple 
de Teau, a rinteneur du manchon afin d'en provoquer Texpansion radiale. 
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Le materiau consututif du manchon est par cxemple un caoutchouc 
synthftique (elastomere) ou un materiau a based 'das torn 4 re. Ce materiau est le m6me. et 
ses caractenstiques mecaniques identiques. sur toutc la longueur du manchon ; il est done 
possible de le confectionner sur une grande longueur. 

Le manchon 1 est insert a 1 'interieur d'une preTorme egalement tubulaire 
3, initialement souple. mais durcissable in situ par polymerisation. 

La preTorme a une paroi consutuee d'une resine 30 qui est initialement 
fluide (malleable), mais est durcissable a chaud par polymerisation. Cette resine est 
confinee entre une peau exterieure 31. en materiau souple et elastique. et la paroi 10 du 
manchon, qui fait office de peau interieure. 

L'axe de I 'ensemble est referent* XX'. 

Cet ensemble est du meme type general que celui decrit dans le document 
WO-94/25655 (voir notamment les figures 9 a 12). 

Des moyens de liaison prbvisoires non representes assurent initialement la 
solidarisation du manchon 1 avec la preforme 3 qui I'entoure. Ces moyens sont adaptes 
pourse rompre en fin d'opdiation (apres durcissement de la preforme) cc qui permet alors 
J 'arrachement du manchon inteneur. comme cela sera expliquc plus loin. 

Selon une caractenstique essentielle de I'invenuon. la paroi du manchon 1 
est munie d'une serie de bagues de contention frangibles qui sont decalees axialement les 
20 unes par rapport aux autres et sont aptes a se rompre sous 1 'effet d'un effort d'extension 
qui depasse un seuil determine, sous 1'efTet d'une piession interne visant a les dilater 
radial ement. 

Le seuil de rapture de l'ensemble des Lagues 2 est sensiblement identique. 
Ces bagues sont regulierement espacees les unes des autres. d'un 
25 ecartement constant e. 

Comme on le voit a 1'observauon de la figure 1 . la totalite du manchon 1 
n'est pas garnie de bagues. Celles-ci sont prtvues seulement sur un tron^n 1A qui 
correspond a la majeure parte du manchon. de longueur L. du cote de I'embout 4 - ou 
cOte amont -. 

Par convention, on designera par cote "amonf le cot* du puits qui 
dSbouche vers I'exteneur. parlequd arrive le fluide de gonflage. depuis la tete de puits. 

Le troncon situe du cote oppos* (aval), de longueur 1 reduite (tres 
sensiblement infeneure aL). n'est pas muni de bagues. 

De preference, les bagues 2 sont toriques. e'est-a-dire qu'elles ont une 
forme circulaire et une section egalement circulaire. mais ce n'est pas obligatoire 
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Chaquc baguc pent 6ire avantageusement consutuee d'un fil, par exerapic 
cn plastique ou en m£tal, enroule* sur lui-raeme sur plusieurs tours pour former une 
bague. 

De preference, les bagues sont enduites d'une substance qui favorise son 
5 glissement par rapport au matenau e*lastomere dans lequel elles sont noyees. La substance 
est par exemple de l'huile de silicone. 

Ceci rfduit les risques de dechircment de la paroi du manchon lore de la 
rupture de bagues. et facilite le glissement des bagues sur la paroi 10 du manchon, 
glissement necessaire lors de son expansion. 

10 A titre indicatif, non limitatif, on donnera les valeuxs dimensionnelles 

suivantes : 

- longueur totale L + 1 du manchon : 20m. 

- longueur L du troncon 1A equipee de bagues : 18m. 

- longueur I du troncon IB depourvu de bagues : 2m. 
!5 - distance c entre les bagues : 10mm. 

- *paisseur(en direction radiale)de la paroi lOdelamatrice: 10mm. 

- dpaisseur (en direction radiale) de la paroi 30 de la preTorme : 10mm. 

- diametre de 1 'ensemble matrice/prt forme avant gonflage (e* tat de la figure 
2) : 100mm. 

20 * diametre de cet ensemble aprcs gonflage (figure 3) : 160mm. 

La figure 4 represente la phase initiale de tubage d'un puits de forage 
p6 trolier dont la paroi, approximate dement cylindrique, est reTerencee P. 

Sur les dessins le puits est horizontal ; il pern cependant avoir une direction 
quelconque, notamment toe vertical, invention demeurant applicable dans ce cas. 
25 I* diametre de 1 •ensemble preTorme/matrice est choisi de telle sorte qu'a 

P<tat radialement expand, la preTorme puisse s'appliquer convenablement contre cette 
paroi P, afin de servir au tubage du puits. 

L'ensemble matrice/preTonne est mis en place, au moyen d'un outillage 
appropri* connu, a partir de Pextcneur du puits, de la gauche vers la droite s'y on se 
30 reTere a la figure 4 ; sur cette figure, Tensemble raatrice/preTorme se trouvc dans la 
position voulue, en vis-a-vis de la zone de paroi P a tuber. 

Cet ensemble se trouve immerge* a rint6rieur d'un liquide, tel que de la 
boue. reference* B qui est present dans le puits. 

II est possible, depuis la tgte de puits. d'introduire a rinteneur du 
35 manchon 1 un liquide sous pression tel que de Teau, via Ic conduit 40 et Pembout 4. 

Comme cela est bien connu, ce fiuide sous pression va gonfier le manchon 
1 , et la preTorme qui 1 'entoure, Fensemble etant dilate" radialement contre la paroi P. 
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En I'absence des bagues 2, cette dilatation se ferait dc manure non 
controiee, ce qui risquerait de crfer a Pexterieur de Pensemble matrice/prfforme des 
poches dans lesquds sc trouverait emprisonnd un certain volume de liquide B. contrariant 
ainsi ('operation de tubage. 
5 Grace a 1'agencement selon Invention, sous I'effet de la pression p du 

liquide sous pression introduit dans le manchon (fleche F figure 5) la zone aval IB va 
s'expanser priori taireraent, du fait quelle est depourvue de bagues de contention et 
possede done unc aptitude a la deformation plus grande que le reste 1A du manchon. 
Cettc dilatation s'accompagne d'une diminution de la dimension axialc de cette parte IB, 
10 qui vient s'appiiquer par l'intermediaire du troncon de prfforme que I'entoure contre la 
paroi P. Au cours de cette dilatation, la boue qui se trouvait a rexterieur de cette zone est 
chasstfealafcMsvers I'amontet vers I'aval, comme symbolise paries niches I a la figure 

Le risque de formation de poches autour du troncon IB est rfduit car cette 
15 zone a une longueur I limitfe. 

Si on continue k augmenter la pression du liquide contenu a l'interieur du 
manchon, pour le faire passer k une valeur p, superieure a p, on va provoquer au bout 
d'un certain temps la rupture de la bague 2 qui est situee la plus en aval. En effet. comme 
cela peut se demontrer ailment par le calcul, e'est cette bague qui est soumise k 1 'effort 
d'extension la plus grande. Une fois qu'elle sest rompue, e'est la bague suivante, cote 
amont qui va se rompre. 

On observe ainsi une rapture progressive de Tensemble des bagues 2. les 
unes aprts les autres, d'aval vers Tamont (de la droit* vere la gauche) des figures 5 et 6. 

Grace a cette propagation controiee du front d'expansion, le liquide B qui 
se trouve present entre la prfforme et la paroi P se trouve refouie progressivement, 
egalemenl de 1'aval vers l'amont, comme cela est symbolist par les fitches j. Ce 
refoulement evite la formation des poches, dont 1 "inconvenient a erf mentionne plus haut. 

Une fois que rensemble des bagues s'est rompu, et que la prfforme est 
totalement appliquee contre la paroi P. on precede k sa polymerisation par la chaleur ; 
cette operation peut se faire par exemple en introduisant un liquide chaud a I 'interieur de 
la matrice etrou par effet Joule, au moyen de conducteur electrique (fil chauffant) noye 
dans la matrice ou dans la prfforme 

A litre indicatif, les pressions de gonflage p et p, sont respectivement de 
1'ordredeSet 15 bars. 

La figure 3 illustre une operation de dilatation au corns de laquelle la bague 
2 sest cassee en trois morceaux 2a. 2b et 2c. Hie pourrait se casser en un seul point ou 
au contraire en un nombre de. morceaux plus grand. II va de soi que les bagues doivent 
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egalement etre souples de telle maniere que leur courbure peut se modifier et suivre cclle 
du manchon apres rupture de la bague. Comme deja dit, les bagues sont avantageusement 
enduites d'un revfitement faciliiani le glissement relatif de la bague - ou des morceaux de 
bague - par rapport au matenau de la paroi du manchon apres rupture de la bague. 
5 Aprfcs solidification de la prtforme, qui est devenu un tubage rigide 3' 

(figure 7) la matrice est arrachee, comme cela est symbolist par la fleche G ala figure 8. 

Dans le mode de realisation qui vient d'etre decrit, on a consider que la 
dilatation de I 'ensemble raatrioc/prtforme se faisait uniquement par expansion radiale. II 
va de soi que Pinvention s'applique egalement a des ensembles initialement plies 
10 longitudinalement (en forme de W IT ou en forme d'escargot). comme cela est represent* 
en particulier dans le WO-91/18180 ou dans le WO-94/25655 (figures 6A et 6B). 

Le manchon, reference 5, qui fait I 'objet de la variante representee a la 
figure 9 comprend un troncon principal 5A de longueur L pourvu de bagues 6 analogues 
aux bagues 2 decrites en references aux figures 1 et 2. Ces bagues presentent toutes 
15 sensi blement les m€mes seuils de rupture, relativement 61 eves. 

Le troncon d'extremite amont, reference 5B, est egalement pourvu d'un 
ensemble de bagues simil aires 7, mais dont le seuil de rupture est sensiblement inftrieur a 
ceiui des bagues 6- Cependant, ce seuil de rupture n'est pas n6gligeable. 

Le manchon 5 peut done contenir un fluide de pression non negligeable 
20 sans se deTormer radialement 

Grace a cette disposition, il est possible de dormer au manchon une 
certaine rigidite, en y introduisant un fluide sous pression, sans risque de provoquer son 
expansion. Ceci peut fctre utile pour Introduction du manchon dans certains puits ou 
canalisations notamment non rectilignes. la rigidite du manchon facilitant son guidage. 
25 Une fois que le manchon a 6i6 correcteraent positions, on va augmenter ia 

pression interne pour provoquer son expansion en deux temps, tout d'abord celle de 
1 'extrfmi t6 5B par rupture progressive des bagues 7, puis - sous une pression encore plus 
forte - 1' expansion progressive de la partie 5A par rupture des bagues 6 successi vcment 

Le manchon 5 est egalement associe* a une preforme, comme le manchon 1 
30 du mode de realisation precedent, mais celie-ci n'a pas ete representee a la figure 9 pour 
ne pas 1 'alourdir inutilement 

De la mSme maniere, le manchon 8 schtoatiquement represente a la figure 
10 est associe a une preforme non representee* 

Dans cette variante de manchon, un troncon median 8B est ddpourvu de 
35 bagues de contention, sur une certaine longueur L B , reduite. En revanche, des bagues 9 
similaires aux bagues 2 du premier mode de realisation sont prfvues sur chacun des 
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tronfons d'extrfmit* 8A ct 8C, dc graadc longueur, sont respectivement rffcrenc^es L A 
ct L c . 

Selon cctte variantc. e'est la zone mddiane 8B qui va s'expanser prioritaire- 
ment ct s'appJiquer contre la paroi du puits ou de la canalisation, la propagation de 
5 I expansion du manchon se faisant progressivement * partir de cette zone en direction de 
chacune des deux extrtmit* du manchon, avec refouJement simultand du iiquide conienu 
dans les puits ou la canalisation vers chacune de ces extrdmittfs. 

Bien entendu, la zone m6diane 8B pourrait 6galement 6tre munie de hagues 
similaires aux bagues 7 de la figure 9. et dont le seuil de rupture serait inteieur k celui 
10 des bagues 9. 

Les bagues de contention qui, conformdment * la prfsente invention, 
*quipent un manchon radiaJement d^formable ne sont pas obligatoirement noy^es i 
Pinldrieur de la paroi dudit manchon. Hie pounait en effet *tre disposfe H Textdrieur de 
celui-ci. 

Le manchon selon Invention n'est pas obligatoirement un outil servant k 
dilater une prtforme initialement souple, durcissaWe in situ. 

Le manchon selon !' invention peut dgaleraent servird'outil obturaieur du 
genre "packer". 

Le manchon pourrait constituer la prdforme elle-m€me. les bagues de 
contention 6tant par exemple noy6es dans la r&ine polym*risable constitutive de la 
p reform e, entre deux peaux dastiques. 
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REVENDICATIONS 

1 . Manchon tubulaire gonflaNe et radialement deTormable ( 1 ; 5 ; 8), pour 
le tubage ou I 'obturation d'un puits (P) ou d'une canalisation, caractense par le fait que sa 
paroi est munie d'une sene de bagues de contention frangibles (2 ; 6 ; 9) decalees 
abatement les unes par rapport aux autres. et aptes a se rompre les unes apres les autres 
suivant la direction longitudirale du manchon lorsqu'il est gonfl6 par un nuide interne 
sous pression. 

2 . Manchon seion la revendication 1, caractense par le fait que lesdites 
bagues (2 ; 6 ; 9) sont regulierement espacees les unes des autres, d'un ecartement 
constant (e). 

3 . Manchon selon Tune des revendications 1 ou 2. caractense par le fait 
qu "il presente un tron$on ( IB ; 8B) depourvu de bague. 

4 . Manchon selon l'une des revendications 1 ou 2, caractensi par ie fait 
qu'il presente un troncon (5B) qui est muni de bagues (7) dont le seuil de rapture est 
sensiblement plus faible que celui des autres bagues (6). 
15 5 • Manchon selon la revendication 3 ou 4, caractense par le fait que ledit 

tronfon (IB ; 5B) depourvu de bague ou muni de bagues (7) a seuil de rupture plus 
faible, est une zone d'extrtmiti du manchon. 

6 . Manchon selon la revendication 3 ou 4, caracterise par le fait que ledit 
uonfon (8B) depourvu de bague, ou muni de bagues a seuil de rupture pius faible. est 

20 une zone mddianc du manchon. 

7 . Manchon selon l'une des revendications 1 a 6. caracterise par le fait que 
lesdites bagues (2 ; 6, 7 ; 9) sont toriques. 

8 . Manchon selon l'une des revendications 1 a 7. caracterise par le fait que 
lesdites bagues (2 ; 6, 7 ; 9) sont noyees a Tinteneur de sa paroi. 

9 . Manchon selon I' une des revendications 1 * 8, caracterise par le fait 
qu'il est form* dans un mat&iau elastomere synthetique. 

10. Manchon selon Tune des revendications 1 a 9, caracterise par le fait 
qu'il constitue un outil servant a dilater une prtTorme souple et radialement deTormable 
(3), durcissable insitu pour former le tubage (3') du puits (P) ou de la canalisation. 

1 1 . Manchon selon la revendication 10, caracterise par le fait qu'il est 
solidaire initialement de la preforme (3) et qu'il est extractible en fin d'operation. 
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1 2. Manchon scion Tunc dcs revindications I h 9, caractense* par le fait 
qu'il consticuc un outil d'obturation du puits (P) ou de la canalisation. 

13. Manchon scion Tune dcs revcndicalions 1 & 9, caractense' par le fait 
qu'elle constituc unc preTorme souplc et radialemcnt dCformable (3), durcissable in situ 
pour former le tubage du puits (P) ou de la canalisatioa 



WO 97/06346 



KT/FR96/01226 




i 2 3 1224 



WO 97/0046 



PCT/FR96/01226 



2/3 



FIG.5 




PIG.6 



I 1A 




40. ' , .7 




FIG.7 




//// 



WO 97/06346 



PCT/FR96/01226 




FIG.9 




FIG.10 



INTERNATIONAL SEARCH REPORT 



k. -tacmM Ankara No 

PCT/FR 96/91226 



I PC^^mlSil/^^ E21B33/127 E21B29/10 F16L55/132 



Accorflac to faamaaiccaJ Pun* Qaaflcafkai (tPC) or to toft naaocaJ elaagflttdap and IPC 



& FIELDS SEARCHED 



IPC 6 E21B F16L 



] turcb (djbm of data b*M and, wfacn prickctl, t 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Of CM 



to deem No. 



US.A.4 781 249 (WOOD) 1 Novenfcer 1988 
see column 3, line 61 - column 4. line 7 

US t A,5 417 289 ( CAR! SELLA) 23 May 1995 
see column 5, line 42 - line 49 

US.A.5 006 261 (FITZGIBBON) 19 March 1991 
see column 4, line 41 - line 48 

US t A>4 979 57G (MODY) 25 December 1990 
see coliom 4, line 31 - line 43 

GB.A.2 247 263 (BAKER HUGHES INCORPORATED) 

26 February 1992 

see the whole document 

DE.A.27 28 056 (ARIKAN) 11 January 1979 
see page 14, line 9 - line 19; figure 5 



•9,12 



0 



i v% tutad to fee c 



aoftmC 



0 



Patent Cmdy montwii mx hxttd to a 



A* 



of attd 
tabs of pa 



lofttNMtotuhfBKM 



*E* MiUcrdoa 

*t»A is dted to mmbtUh toe 
atrton or other epeciaJ nmaa <«• 
O* toinat refcntoe to an cwl 




P* iVK iim ii pohtidwd prior to to* fate 
to dun toe prtartty in tfitnd 



Q oari fibnf death* 




Date of toe aconl ciwnpirrtoo of toe t 



6 Decenfcer 1996 



Date of eudifit of I 



1 &H96 



frm of toe ISA 

Europw PaKaxOmoc. PJB. Sill PimUb 2 
NL -22X0HV &jjmjk 
TcL <*U-TO) 140- 20*0, TxJl 451 epooj, 
Fax ( 1 11-70) 340.3016 

il tJ-wj (Jirfy IM3] 



Autitortzed office? 



Sogno, M 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



DOCU M ENTS CONSIDERED TO BE RELEVANT 



Afffettoft No 

PCT/FR 96/81226 



i acpropasit, of 8v ntmm 



a No. 



A 
A 

A 



WO, A, 91 18189 (NOBILEAU) 28 Novenfcer 1991 
cited in the application 

W0.A.94 21887 (ORILLFLEX) 29 September 
1994 

cited in the application 

WO, A» 94 25655 (ORILLFLEX) 10 Noventer 1994 
cited in the application 

US.A.5 469 919 (CARISELLA) 28 Novenfcer 
1995 

see colunn 4, line 5 - colunn 5, line 3 



1-9,12 



fim PCT/OAV110 (mirniKi, * 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

. . . . b Mat Annate No 



PCT/FR 96/01226 



pitcni document 


J Publication 


Ptxent ftmflr 


PuHritinn 


cited in parch report 




mfinbcr(i) 


due 


US-A-4781249 


81-11-88 


CA-A- 1219205 


17-83-87 






US-A- 4897139 


30-01-90 






US-A- 4967646 


86-11-90 



US-A-5417289 


23-85-95 


NONE 






US-A-5086261 


19-83-91 


NONE 






US-A-4979570 


25-12-90 


AU-B- 
AU-A- 
CA-A- 
GB-A.B 


625658 
6681898 
2029294 
2239473 


16-87-92 
66-86-91 
29-05-91 
63-87-91 


68-A-2247263 


26-82-92 


US-A- 
CA-A- 
DE-A- 
NL-A- 


5181988 
2849686 
4127923 
9181426 


87-84-92 
24-82-92 
26-83-92 
16-83-92 


DE-A-2728056 


11-81-79 


N0NE 







WO-A-9118180 28-11-91 



FR-A- 


2662287 


22-11-91 


FR-A- 


2668241 


24-94-92 


FR-A- 


2671787 


24-67-92 


AU-B- 


667661 


84-84-96 


AU-A- 


7962691 


18-12-91 


CA-C- 


2683156 


19-83-96 


EP-A- 


0527932 


24-82-93 


U5-A- 


5337823 


16-88-94 



W0-A-9421887 


29-09-94 


FR-A- 
AU-A- 
EP-A- 


2703102 
6285994 
0689637 


30-09-94 
11-18-94 
83-81-96 


W0-A-9425655 


18-11-94 


FR-A- 


2704898 


18-11-94 






AU-B- 


C73261 


31-10-96 






AU-A- 


6660194 


21-11-94 






CA-A- 


2162835 


10-11-94 






CN-A- 


1122619 


15-05-96 






EP-A- 


0698136 


28-02-96 






JP-T- 


8509532 


08-10-96 



fmm fCT/OA/ltl {pmrnx 6mU f Mn) (My 1M) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



I "*al Aflptixau* No 

PCT/FR 96/81226 



cited to w u r fi rcpcrt 



W0-A-94256S5 
US-A-5469919 



28-11-95 



HO-A- 
US-A- 



954299 
5564504 



07-12-95 
15-10-96 



Fttm rCTfOA/211 <pMMt My uh) imj 



page 2 of 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



Dv * lamtiaQ* No 

PCT/FR 96/91226 



A CLASSEJdENT DE L'OBJET DE LA DEMANDE 

CIB6 EIB43/W E21B33/127 E21B29/18 F16L55/132 



t da brrwcti (OB) outUto «tion U dmftofloo e 



« ft k CIB 



B. DOMAINS SUR LESQUELS LA RECHERCHE A PORTE 



CIB 6 E21B F16L 



• pcntu 



Bam bi doaafe 



(ooa dt U bos dm dam** « ■ «U at ifefattfau. i 



C DOCUMENTS C0NMDERE3 COMME PERTINENTS 



ipatmatt 



US.A.4 781 249 (WOOD) 1 Novembre 1988 
voir colonne 3, ligne 61 - colonne 4, 
ligne 7 

US,A,5 417 269 (CARISELLA) 23 Mai 1995 
voir colonne 5, ligne 42 - ligne 49 

US.A.5 088 261 (FITZ6IBB0N) 19 Mars 1991 
voir colonne 4, ligne 41 - ligne 48 

US.A.4 979 576 (MODY) 25 DSceniire 1999 
voir colonne 4, ligne 31 - ligne 43 

GB,A,2 247 263 (BAKER HUGHES INCORPORATED) 

26 FtWrier 1992 

voir le document en entier 



1-9,12 

1 
1 
1 
1 



VoirUABtxdac^inCpogrUSadt UbaMdctd 



m 



fcttt ptecnl 6t U ttchaqot, ootx 



mi pubU4 iUdaci dtpdC 



prtorttt ou cat pour ti 



*0* doetsscst «r itfinnt i urn diwrffaboe ortk, A tn nop, A 




«vw*Udss 



I MrtwritcimBBl ptWfcWB^ FkwaidoD nmodttfoAt 

At COMldMt COBBM KBpltqUAM UM «CQ^ 

tonq*« U document «* «m« A * oo pfadtmi 

" " tt dm wdxm nrturt, or 

t pcnaww du t&tacr 



D«£> A l*qucO« U rcdkcrcte fa 



6 DScentore 1996 



Dm (TcxptdOoo prima, r^xrl 0. t 



• po wlt d* t* x1m ri Br jo 00 vtujftc dc Is iuImiiIu taunuaaaait 
Office Euootea da Bma, p.a 5111 
NL • 3210 HV Rijrwtjk 
Td. < f 11-70} MO-204a T*. 31 &5I cpo 
FtC(OIOO) 340401 1 



Sogno, M- 



NmWn PCT0SA/2H I 



page 1 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



PCT/FR 96/61226 





OOCUMEMTS OONSIOEUS GOMMC PERTINENTS 




uaflflcnoi on •oobmbb *wk, !• ai 4cft4n» frnfrf ntajo ots paMyci pwtmcnts 




A 
A 
A 

A 

P.X 


DE.A.27 28 656 (ARIKAH) 11 Janvier 1979 
voir page 14. ligne 9 - Hgne 19; figure 5 

W0.A.91 18180 (NOBILEAU) 28 Novertre 1991 
cit§ dans la demande 

W0.A.94 21887 (DRILLFLEX) 29 Septentre 
1994 

cit§ dans la demande 

W0.A.94 25655 (DRILLFLEX) 10 Noventre 1994 
cit§ dans la demande 

US.A.5 469 919 (CAR I SELLA) 28 Noventre 
1995 

voir colonne 4, ligne 5 - colonne 5, ligne 


j 1 

1-9.12 



page 2 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



D» AbtOHkult No 

PCT/FR 96/81226 



Docutmat tot ^t citi 
■ti npport 6* rtdmtht 



M«mb«(i) * fc 



Dft£e dr 

pubJscstioa 



US-A-4781249 


91-11-88 


CA-A- 


1219295 


17-63-87 






US-A- 


4897139 


36-61-96 






U5-A- 


49o/o4o 


86-11-98 


US-A-5417289 


23-65-95 


AUCUN 






US-A-5608261 


19-93-91 


AUCUN 






US-A-4979570 


25-12-90 


AU-B- 


625659 


16-97-92 






AU-A- 


6681899 


06-06-91 






CA-A- 


2929294 


29-85-91 






GB-A.8 


2239473 


93-07-91 


GB-A-2247263 


26-02-92 


US-A- 


5191998 


97.94.g2 






CA-A- 


2949686 


24-02-92 






DE-A- 


4127923 


bU UJ "3t 






NL-A- 


9181426 


16-83-92 


DE-A-2728856 


11-01-79 


AUCUN 






WO-A-9 118180 


28-11-91 


FR-A- 


2662297 


22-11-91 

Cb 11 71 






FR-A- 


2668241 


24-64-92 






FR-A- 


2671787 


24-97-92 








fifi7fifil 

DQ/UUl 








AU-A- 


7962691 


1A-17.Q1 








bOuJXwU 








FP-A- 
tr n 


U9bi7Jb 








MC.A- 
uj — #%— 




ID-go-?** 


WO-A-9421887 


29-09-94 


FR-A- 


2783162 








AU-A- 


6285994 


11-10-94 






EP-A- 


8689637 


93-01-96 
• 


WO-A-9425655 


19-11-94 


FR-A- 


2784898 


10-11-94 






AU-B- 


673261 


31-10-96 






AU-A- 


6666194 


21-11-94 






CA-A- 


2162635 


10-11-94 






CN-A- 


1122619 


15-05-96 






EP-A- 


6698136 


28-02-96 






JP-T- 


8569532 


98-10-96 



FoomSm KT/UA/3II (1 



page 1 de 2 



RAPPORT DE RECHERCHE INTERNATIONALE 



D. JdtlMHI III i^i N, 

PCT/FR 96/81226 



axi rapport <J» rvcfacrcfac 



Dat»dt 



Manhrc^f) <k b 



W0-A-9425655 
US-A-5469919 



Out dt 

puht f-n ion 



28-11-95 



NO-A- 
US-A- 



9S4299 
5564564 



67-12-95 
15-10-96 



* kMMM] 0*Btal iff!) 



page 2 de 2 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE TERMS OF THE 
PATENT COOPERATION TREATY (PCT) 



(51) International patent classification*: 
E21B 43/10, 33/127, 29/10, F16L SS/132 



Al 



(11) International publication No. 
(43) Date printer-national publication: 



WO 97/06346 
20 February 1997 (0:.20.97) 



(21) International application number: PCT/FR96/01226 

(22) International filing date: 2 AUG 1996 (08.02.96) 
(30) Priority Information: 



95/09694 



4 AUG 1995 (08.04.95) 



FR 



(71) Applicant (for all designated countries except US): 
DRJLLFLEX [FR/FRJ; Z.A.C. des Monts Gaultier, 29, rue 
Lavoisier, F-35230 Chfltillon-sur-Seiche (FR). 

(72) Inventors; and 

(75) Inventors/Applicants (US only): SALTEL, Jean-Louis 
(FR/FRJ; 12. avenue de la Motte, F-35650 Le Rheu (FR). 

(74) Attorney: LE FAOU, Daniel; Regimbeau Law Offices, 11 
rue Franz-Heller, P.O. Box 19107, F-35019 Rennes Cedex 
7(FR). 



(81) Designated countries: AL, AM, AT, AU, AZ, BB, BG, BR, 
BY, CA, CH, CN. CZ, DE, DK, EE, ES, Fl, GB, GE, HU, 
IL, IS, JP. KE. KG. KP. KR, KZ, LK. LR, LS. LT, LU. LV, 
MD, MG. MK. MN. MW. MX. NO. NZ, PL PT, RO. RU, 
SD, SE, SG, SI. SK, TJ, TM, TR, TT, UA. UG. US. UZ. VN, 
ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian patent 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM). European patent 
(AT, BE, CH, DE, DK, ES, FI. FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF. CG. CI, CM. 
GA, GN, ML, MR, NE, SN, TD, TG) 



Published: 

With international search report 



(54) Title: INFLATABLE TUBULAR SLEEVE FOR CASING OR OBTURATING A WELL OR PIPE 



[drawing] 



(57) Abstract: 

[see original for English] 



FOR INFORMA TION ONLY 



Codes used to identify the States that are party to the PCT, on the cover pages of brochures pub- 
lishing international applications in virtue of the PCT. 

[see original for codes] 



WO 97/06346 



PCT7FR96/01226 



INFLATABLE TUBULAR SLEEVE FOR 
CASING OR OBTURATING A WELL OR A PIPE 

The present invention concerns an tubular sleeve that is inflatable and radially 
deformable, used for casing or obturating a well or a pipe. 

For casing an oil well bore-hole, as well as for similar applications, preforms have 
5 already been proposed that are tubular, flexible, and can be hardened in situ . They are intended to 
be put in place in the radially folded or unexpanded state — a state in which they take up small 
radial space — then are unfolded and/or radially expanded by application of an interior pressure, 
before being hardened in situ, particularly by polymerization. 

Preforms of this type are described for example in the documents WO-91/18180, 
10 WO-94/21887 and WO-94/25655. 

The term "radially deformable" will be used to designate sleeves that can be radially 
deployed either by simple unfolding (as is the case for the preform described in WO-91/18180 in 
particular), or that can be simply expanded radially (without unfolding), by increasing their 
diameter under the effect of an internal pressure, or that can be successively unfolded and 
15 expanded (as is the case for the matrix and preform of the document WO-94/25655 in particular). 

The invention was designed for a sleeve used as a tool to expand a preform, this tool 
being of the same general type as the preform expansion tool— called matrix — described in the 
above-mentioned WO-94/25655. This matrix is initially attached to the preform, mounted inside 
it. After inflation of the matrix/preform assembly, and solidification of the preform, the matrix is 
20 removed. 

However, the invention also applies to sleeves used as obturation tools for the wall of a 
well, to prevent leaks of fluid, this tool being commonly called in the industry by its English 
name "packer". 

In one possible embodiment, the tubular sleeve of the invention can also consist of the 
25 preform itself. 

During the radial deformation operation (by unfolding and/or expansion) of such a sleeve 
inside a well or a pipe, there is a risk, if the expansion of the preform is not controlled, of pockets 
of liquid forming, trapped between the sleeve and the wall of the well or the pipe. Indeed, in oil 
well drilling or similar applications it is common for the well or pipe to be filled with water, mud 
30 or other liquid. 
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This obviously poses a problem because the sleeve, or the preform that encloses it, can 
not be correctly applied against the wall of the well or pipe, and the casing obtained is not 
perfectly cylindrical and is not properly anchored. 

For inflatable membranes with which packer tools are equipped, attempts have been 
5 made to overcome this difficulty by varying the composition of the material comprising the 
membrane — or sleeve — (with a synthetic rubber base) from one end to the other, so that its 
resistance to radial expansion varies progressively. Thus, when a fluid under pressure is 
introduced into the tool, the membrane expands progressively from one end to the other of the 
tool, which makes it possible uniformly to force out the fluid trapped between the membrane and 
10 the well or pipe, as the operation progresses, toward the end that has the strongest resistance to 
the expansion, the end where the expansion will occur last. 

Although this technique is satisfactory in principle, it is difficult and costly to implement 
because the composition of the material comprising the sleeve is not the same for the whole 
product. The variation in this composition is difficult to control, and above all, it can not be used 
1 5 with very long sleeves. 

For this reason, an objective of the present invention is to propose a sleeve of the type 
mentioned above, intended to be used for casing a well or a pipe, particularly for oil applications, 
this sleeve having a structure such that its expansion is also done progressively from one end to 
the other in a manner that is perfectly controlled, regardless of its length. 
20 This result is achieved, according to the invention, due to the fact that the wall of the 

sleeve is provided with a series of identical breakable constraining rings, axially offset with 
respect each other and intended to be broken one after the other in the longitudinal direction of 
the sleeve when it is inflated by an internal pressure fluid. 

Moreover, according to a number of non-limiting advantageous characteristics of the 
25 invention: 

- the rings are uniformly spaced from each other, with a constant separation; 

- the sleeve has one section that does not have a ring; 

- the sleeve has one section that is provided with rings that have an appreciably lower 
breaking point than the other rings; 

30 - the section that has no rings or that has rings with a lower breaking point is an end area 

of the sleeve; 
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- the section that has no rings, or that has rings with a lower breaking point, is a middle 
area of the sleeve; 

- the rings are toroidal; 

- the rings are embedded in the wall of the sleeve; 

5 - the sleeve is formed from a synthetic elastomer material; 

- the sleeve comprises a tool used to expand a flexible and radially deformable preform 
that can be cured in situ, to form the casing of the well or the pipe; 

- this sleeve is initially attached to the preform and can be extracted after the operation. 

- the sleeve comprises an obturating too! ("packer") for the well or the pipe; 

10 - the sleeve comprises the flexible and radially deformable preform, which can be cured 

in situ to form the casing of the well or the pipe, after solidification. 

Other characteristics and advantages of the invention will appear from the description and 

the appended drawings that represent, simply by way of example, some non-limiting 

embodiments thereof. 
15 In these drawings: 

- figure 1 is a longitudinal cross-sectional view of an assembly composed of an inflatable 
tubular sleeve according to the invention, housed inside a preform that is flexible and curable in 
situ; 

- figures 2 and 3 are transversal cross-sectional views of the preform of figure 1, 
20 respectively before and after radial extension; 

- figures 4 to 8 are diagrammatical views illustrating different stages in the casing of a 
well using the assembly represented in figures 1 and 2; 

- figures 9 and 10 diagrammatically represent variants of the sleeve of figure I (without 
the associated preform). 

25 Figure 1 represents, and designates by reference 1, a tool used to expand a flexible 

preform that can be cured in situ — in a well or a pipe — by polymerization. 

This tool 1— or matrix — consists of a cylindrical tubular sleeve, in a generally elongated 
shape, the cylindrical wall of which is referenced as 10. The sleeve is closed at both ends by 
transverse partitions 11, 12, one of which — in this instance the partition 11 — has a nozzle 4 

30 sealably passing through it, which is intended to be connected to a conduit 40 used to introduce a 
pressure fluid, for example water, inside the sleeve in order to cause the radial expansion thereof. 
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The material comprising the sleeve is, for example, a synthetic rubber (elastomer) or a 
material with an elastomer base. This material is the same, and its mechanical characteristics are 
identical, for the full length of the sleeve. It is therefore possible to produce long lengths. 

The sleeve 1 is inserted into a preform 3, also tubular, that is initially flexible but can be 
5 cured in situ by polyerization. 

The preform has a wall composed of a resin 30 that is initially fluid (malleable) but is 
heat-curable by polymerization. This resin is confined between an outer skin 31, made of flexible 
elastic material, and the wall 10 of the sleeve, which serves as the inner skin. 

The axis of the assembly is referenced XX\ 
10 This assembly is of the same general type as the one described in the document 

WO-94/25655 (in particular, see figures 9 to 12). 

Temporary means of connection — not represented — initially provide for the attachment 
of the sleeve 1 to the preform 3 that encloses it. These means can be broken at the end of the 
operation (after curing of the preform) which then allows the inner sleeve to be removed, as will 
1 5 be explained further on . 

According to one essential characteristic of the invention, the wall of the sleeve 1 is 
provided with a series of breakable constraining rings that are axially offset from each other and 
can be broken under the effect of an expansion force that exceeds a specific threshold, under the 
effect of an internal pressure intended to expand them radially. 
20 The breaking point of all of the rings 2 is appreciably identical. 

These rings are regularly spaced from each other, at a constant spacing e. 

As can be seen in figure 1, the entire sleeve 1 is not provided with rings. They are 
provided only on one section 1 A that corresponds to the major part of the sleeve, with a length L, 
at the end with the nozzle 4, or the upstream end. 
25 By convention, the end of the well that opens outward, through which the inflation fluid 

arrives from the wellhead, will be designated as the "upstream" end. 

The section at the opposite (downstream) end, with a shorter length 1 (very significantly 
less than L), is not fitted with rings. 

Preferably, the rings 2 are toroidal, that is, they have a circular shape and a cross section 
30 that is also circular, but this is not essential. 
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Each ring can be advantageously comprised of a wire, for example of plastic or metal, 
wound on itself in several turns to form a ring. 

Preferably, the rings are coated with a substance that facilitates their sliding with respect 
to the elastomer material in which they are embedded. Such a substance, for example, is silicone 
oil. 

This reduces the risk of tearing the wall of the sleeve when the rings break, and facilitates 
the sliding of the rings on the wall 10 of the sleeve, which sliding is necessary for their expansion. 
By way of non-limiting example, the following dimensional values are given: 

- total length L + 1 of the sleeve: 20 m. 

- length L of the section 1 A fitted with rings: 1 8 m. 

- length 1 of the section IB that has no rings: 2 m. 

- distance e between rings: 10 mm. 

- thickness (in the radial direction) of the wall 10 of the matrix: 10 mm. 

- thickness (in the radial direction) of the wall 30 of the preform: 10 mm. 

- diameter of the matrix/preform assembly before inflation (state shown in figure 2: 
100 mm). 

- diameter of this assembly after inflation (figure 3): 160 mm. 

Figure 4 represents the initial phase of casing an oil well bore-hole' the wall of which, 
referenced P, is approximately cylindrical. 

In the drawings the well is horizontal. However, it can be in any direction, including 
vertical, in which case the invention remains applicable. 

The diameter of the preform/matrix assembly is selected so that in the radially expanded 
state the preform can be suitably applied against the wall P in order to be used as the casing for 
the well. 

The matrix/preform assembly is put in place by means of a known appropriate tool, from 
outside the well, from left to right in reference to figure 4. In this figure, the matrix/preform 
assembly is in the desired position with respect to the area of wall P to be cased. 

This assembly is immersed in a liquid, such as mud, referenced B, that is present in the 

well. 

It is possible to introduce from the wellhead a liquid under pressure, such as water, into 
the sleeve 1 via the conduit 40 and the nozzle 4. 

As is well known, the fluid under pressure will inflate the sleeve 1, and the preform that 
encloses it, the assembly being radially expanded against the wall P. 
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In the absence of the rings 2, this expansion occurs in an uncontrolled manner, which 
would risk creating, outside the matrix/preform assembly, pockets in which a certain volume of 
liquid B would be trapped, thus hindering the casing operation. 

As a result of the arrangement according to the invention, under the effect of the pressure 
5 p of the pressure liquid introduced into the sleeve (arrow F in figure 5), the downstream area IB 
will be expanded first because it has no constraining rings and is therefore capable of greater 
deformation than the rest 1A of the sleeve. This expansion is accompanied by a decrease in the 
axial dimension of this part IB, which, by means of the section of preform that encloses it, is 
applied against the wall P. During this expansion, the mud that is outside this area is forced both 
10 upstream and downstream, as symbolized by the arrows i in figure 5 

The risk of formation of pockets around the section IB is reduced because this area has a 
limited length 1. 

If the pressure of the liquid contained inside the sleeve continues to be increased, to bring 
it to a value pi, higher than p, after a certain time the ring 2 located farthest downstream will be 
15 broken. Indeed, as can be easily demonstrated by calculation, it is this ring that is subjected to the 
greatest expansion force. Once it has broken, it is the next ring upstream that will be broken. 

A progressive breaking is thus observed of all the rings 2, one after the other, from 
downstream to upstream (from right to left) in figures 5 and 6. 

As a result of this controlled propagation of the expansion front, the liquid B that is 
20 present between the preform and the wall p is progressively forced out, both downstream as well 
as upstream, as symbolized by the arrows j. This forcing prevents the formation of pockets, the 
disadvantage of which was mentioned above. 

Once all of the rings are broken and the preform is fully applied against the wall P, it is 
then polymerized by heat. This operation can be done, for example, by introducing a hot liquid 
25 inside the matrix and/or by the Joule effect, by means of an electrical conductor (heating wire) 
embedded in the matrix or in the preform. 

By way of example, the inflation pressures p and pi are respectively on the order of 5 and 

15 bars. 

Figure 3 illustrates an expansion operation during which the ring 2 has been broken in 
30 three pieces, 2a, 2b and 2c. It could be broken at a single point, or into a larger number of pieces. 
It goes without saying that the rings must also be 
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flexible so that their curvature can be changed to follow that of the sleeve after the ring breaks. 
As already mentioned, the rings are advantageously coated with a material to facilitate the 
relative sliding of the ring — or of the pieces of ring — with respect to the material of the wall of 
the sleeve after the ring is broken. 
5 After solidification of the preform, which has become a rigid casing 3' (figure 7), the 

matrix is removed as symbolized by the arrow G in figure 8. 

In the embodiment just described, the expansion of the matrix/preform assembly was 
done solely by radial expansion. It goes without saying, however, that the invention also applies 
to assemblies that are initially folded longitudinally (in "U" shape or snail shape), as represented 
10 in particular in WO-91/18180 or in WO-94/25655 (figures 6A and 6B). 

The sleeve, referenced 5, which is the object of the variant represented in figure 9, has a 
principal section 5 A with length L fitted with rings 6 that are similar to the rings 2 described with 
reference to figures 1 and 2. These rings all have the appreciably the same relatively high 
breaking points. 

1 5 The upstream end section, referenced 5B, is also fitted with a set of similar rings 7, but 

these have a breaking point that is appreciably lower than that of the rings 6. However, this 

breaking point is not negligible. 

The sleeve 5 can therefore contain a fluid under a pressure that is not negligible, without 

becoming radially deformed. 
20 As a result of this arrangement, it is possible to give the sleeve a certain rigidity by 

introducing a pressure fluid therein, without the risk of causing its expansion. This can be useful 

for introducing the sleeve into certain wells or pipes, particularly non-rectilinear ones, because 

the rigidity of the sleeve facilitates the guiding of it. 

Once the sleeve has been correctly positioned, the internal pressure will be increased to 
25 cause it to expand twice, first at the end 5B by progressively breaking the rings 7, then — under an 

even higher pressure — the progressive expansion of the part 5A by successively breaking the 

rings 6. 

The sleeve 5 is also associated with a preform, like sleeve 1 in the previous embodiment, 
but the preform is not represented in figure 9 in order not to encumber it unnecessarily. 
30 In the same way, the sleeve 8, diagrammatically represented in figure 10, is associated 

with a preform that is not represented. 

In this sleeve variant, a middle section 8B does not have constraining rings along a 
certain reduced length L B . On the other hand, the rings 9, which are similar to the rings 2 of the 
first embodiment, are provided on each of the 

35 
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end sections 8A and 8C, of greater length, respectively referenced L A and Lc. 

According to this variant, the middle area 8B will expand first and be applied against the 
wall of the well or pipe, the propagation of the expansion of the sleeve occurring progressively 
from this area toward each of the ends of the sleeve, simultaneously forcing the liquid contained 
5 in the well or pipe toward each of these ends. 

Of course, the middle area 8B could also be fitted with rings similar to the rings 7 of 
figure 9, with a breaking point that would be lower than that of the rings 9. 

The constraining rings that, according to the present invention, equip a radially 
deformable sleeve, are not necessarily embedded inside the wall of said sleeve. It [sic] could 
1 0 instead be placed on the outside thereof 

The sleeve according to the invention is not necessarily a tool used to expand a preform 
that is initially flexible, curable in situ . 

The sleeve according to the invention can also be used as a "packer" type obturating tool. 

The sleeve could constitute the preform itself, the constraining rings being, for example, 
15 embedded in the polymerizable resin comprising the preform, between two elastic skins. 
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CLAIMS 

1. Inflatable and radially deformable tubular sleeve (1; 5; 8) for the casing or obturation 
of a well (P) or a pipe, characterized by the fact that is provided with a series of identical 
breakable constraining rings (2; 6; 9) axially offset with respect each other and intended to be 
broken one after the other in the longitudinal direction of the sleeve when it is inflated by an 
internal pressure fluid. 

2. Sleeve according to claim 1, characterized by the fact that said rings (2; 6; 9) are 
uniformly spaced from each other, with a constant separation (e). 

3. Sleeve according to either of claims 1 or 2, characterized by the fact that it has one 
section (IB; 8B) that does not have a ring. 

4. Sleeve according to either of claims 1 or 2, characterized by the fact that it has one 
section (5B) that is provided with rings (7) that have an appreciably lower breaking point than the 
other rings (6). 

5. Sleeve according to either of claims 3 or 4, characterized by the fact that said section 
(IB; 5B) that has no rings or that has rings (7) with a lower breaking point is an end area of the 
sleeve. 

6. Sleeve according to either of claims 3 or 4, characterized by the fact said section (8B) 
that has no rings, or that has rings with a lower breaking point, is a middle area of the sleeve; 

7. Sleeve according to any of claims 1 to 6, characterized by the fact that said rings (2; 6, 
7; 9) are toroidal. 

8. Sleeve according to any of claims 1 to 7, characterized by the fact the rings (2; 6, 7; 9) 
are embedded in the wall of the sleeve. 

9. Sleeve according to any of claims 1 to 8, characterized by the fact the sleeve is formed 
from a synthetic elastomer material. 

10. Sleeve according to any of claims 1 to 9, characterized by the fact the sleeve 
comprises a tool used to expand a flexible and radially deformable preform (3) that can be cured 
i" situ, to form the casing (3 ') of the well (P) or the pipe. 

11. Sleeve according to claim 10, characterized by the fact that it is initially attached to 
the preform (3) and can be extracted after the operation. 
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12. Sleeve according to any of claims 1 to 9, characterized by the fact the sleeve 
comprises an obturating tool for the well (P) or the pipe. 

13. Sleeve according to any of claims 1 to 9, characterized by the fact it comprises the 
flexible and radially deformable preform (3), which can be cured in situ to form the casing of the 
well (P) or the pipe. 



WO 97/0(5346 



PCT/FR96/01226 



1/3 



FIG.l 



FIG. 2 



FIG. 3 



FIG. 4 



WO 97/06346 PCT/FR96/01 226 

2/3 

FIG. 5 



FIG, 6 



FIG. 7 



WO 97/06346 PCT/FR96/0I226 

3/3 



FIG. 9 



FIG. 10 



INTERNATIONAL SEARCH REPORT 



[see original for English] 




TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
.ONDON 

los akgeles 

MIAh',1 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
S*N DIEGO 
SAN FRANCISCO 
SE-TTl: 
i-5HINGTOi> DC 



I. Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from French to English: 

WO 99/25951 
WO 97/06346 
WO 96/21083 
WO 96/01937 
WO 94/25655 
2 780 751(98 08781) 
2 717^5«f94 03629) 

Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 




Stamp. Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

£l COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



